INTRODUCTION
The cosmological constant (Λ) is a parameter describing the energy density of the vacuum (empty space) 1 . A negative Λ adds to the attractive gravity of matter whereas a positive Λ resists the attractive gravity of matter due to its negative pressure 1 . Two supernova cosmology project converge on a common result: cosmos will expand forever at an accelerating rate, pushed on by dark energy (Λ) 2 . According to this, the Universe is discovered to have a flat spatial geometry (k = 0), a positive cosmological constant (dark energy) Ω Λ = 0.7, and matter density (of all kinds) Ω M = 0.7 3 . The data from the Boomerang experiment provide a firm evidence for the case of flat Universe Ω k ~ 0 2, 4 discussed some of the theoretical justifications for non zero Λ 4 . Kraniotis & Whitehouse (2000) interpreted Λ as the nongravitational contribution to galactic velocity rotation curves and estimated negative Λ for 6 spiral galaxies, suggesting deaccelerating universe 5 . The implications of this result will be discussed later.
In the present work, we discuss an expression for rotational velocity of a test particle in a circular motion around the central mass in an asymptotically de Sitter space time 6 . This expression is used to estimate the value of the Λ from the rotation curve of various spiral galaxies. We estimated the value of Λ for 6 galaxies that have radial velocity less than 5,000 km/s. This paper is organized as follows. A relation between rotational velocity and the cosmological constant is derived in Sect. 2. We describe the database and the calculation procedure in Sects. 4. In Sect. 5, we present our result. Finally, a discussion of results and the conclusions are summarized in Sect. 5.
THEORY
The metric which describes the geometry of the Schwarzschild de-Sitter space-time is
Here we utilize this line element in order to study the effect of the cosmological constant Ë on the motion of both massive and massless particles in the Universe. For this space-time, the Lagrangian is (2) where dot represents differentiation with respect to the affne parameter t. The canonical momenta are Abstract: An expression for rotational velocity of a test particle around the central mass in the invariant plane is derived. For this, a line element of Schwarzschild de-Sitter space-time is used to study the effect of cosmological constant Λ) on the motion of both massive and mass-less particles in the Universe. This expression is fitted for the mass and Λ. For this, the total mass M is divided into the mass of the black hole and a uniform sphere of radius r dominated by dust ( ) which is supposed to vary as , i.e., . Using rotation curve data of 6 nearby spiral and barred spiral galaxies, we estimated the value of Λ and the mass of the galaxy. The cosmological constant (Λ) is found to be positive for all 6 galaxies. The positive Λ reveals the importance of de Sitter space, suggesting accelerating Universe. The cosmological constant (Λ) and the density ( The resulting Hamiltonian is (7) The equality of Hamiltonian and Lagrangian signifies that there is no 'potential' in the problem. Thus, the energy is derived solely from 'kinetic energy'. Now we rescale the affine parameter t in such away that the 2L has the value +1 for time-like geodesics and zero for null geodesics. In this case the integrals of motion in the invariant plane (8) and (9) where E and L are constants associated with the energy and angular momentum of the particle (about an axis normal to the invariant plane) respectively. Using and (equations 8 and 9), the constancy of the Lagrangian gives (Chandrashekhar 1983) 7 (10) depending upon whether we are considering time-like or null geodesics. Defining further a parameter W, where,
The rotational velocity of a test particle around the central mass in the invariant plane is given by,
For time-like geodesics, equations (10) and (11) can be rewritten in the form (13) and (14) Dividing equation (13) by the from equation (14), we can get the equation for r as a function of ö:
Now letting ,we obtain the basic equation of the problem
Since f(u) involves a polynomial of fifth degree (i.e., quantic polynomial). The exact solution to the problem cannot be formulated in terms of elliptic integrals 8, 9 . For circular orbits, f(r) in equation (13) should have cauldeut root. The critical values of L and E required for such cauldeut roots can be found, by setting f(r) and equal to zero. Accordingly,
and (18) Eliminating the factor ( ), we get
Equation (11) This equation represents the rotational velocity of test particle around the central mass in the invariant plane. This expression can be used to determine the mass and the cosmological constant (Ë) of galaxies using rotation curve data.
At the centre of the galaxy there lies a massive black hole. We suspect that the black hole has a prominent role in describing the shape and size of the galaxy. We also suspect that a central black hole might affect the value of cosmological constant (Ë ). We disintegrate the total mass M into the mass of the black hole and a uniform sphere of radius r dominated by dust ( ) which we supposed to vary as , i.e., we write and get
We fit the relation (22) to calculate the value of , and .
DATABASE
We have studied rotation curves of 6 galaxies. The observed database of these rotation curves are provided by Sofue 10, 11 . The rotation curves (dashed line) and the images of the galaxies are shown in Fig. 2 . The rotation curves of these galaxies comprise steep central rise, bulge component, broad maximum by the disk and the halo component 10 . It can be seen that the rotational velocities in many well resolved galaxies do not declined to zero at the nucleus 10 . This hints that the mass density increases rapidly towards the nucleus than the expected from exponential or de Vaucouleurs laws 12 . The widely adopted zero velocity at the center is due to the linkage (merely a drawing) between positive and negative sides of the nucleus 12 . However, we focus our attention in the flat region of the rotation curve. The basic properties of these galaxies are listed in Table1.
We use the value of R (in kpc) and V (in km s -1 ) from the given rotation curves in order to estimate the value of the mass (M) and cosmological constant (Λ) of galaxies.
RESULT & DISCUSSION
A typical sketch of the galaxy rotation curve is shown in Fig.  1 . The extreme flattened point of the galaxy rotation curve is the point where the surface brightness of the galaxy suddenly falls. The radius r represents the semi major diameter of the galaxy.
The value of the mass M B is found in the range 1.867 x 10 7 to 1.730 x 10 10 solar mass. The cosmological constant (Λ) and the density (ρ o ) are found to lie in the range 1.269 x 10 -41 to 9.490 x 10 -42 km -2 , and 7.044 x 10 -9 to 3.250 x 10 -8 km -1 , respectively. Fig. 2 shows the fitted rotation curves using our model as described in equation (22). The dashed curves represent the observed values of the rotation curve. The images of the galaxies can be seen in each plot. The dark thick curve represents our model in which we assumed , i.e., where, M into the mass of the black hole and a uniform sphere of radius r dominated by dust . Table 2 shows the values of the mass (M) and the cosmological constant (Λ) of 6 sample galaxies. The cosmological constant (Λ) is found to be positive suggesting accelerating universe. Figure 2: Observed galaxy rotation curve 11 . The black thick line represents our model. A good agreement between our model and the observed distribution (dashed lines) can be seen. The third line is the old model in which the mass function is assumed to be constant through out the galaxy. The value of cosmological constant is found to be negative assuming this old model. Kraniotis & Whitehouse (2000) estimated Λ value for 6 spiral galaxies using Friedman energy equation 12, 13 , weak field approximation (Whitehouse & Kraniotis 1999) , and the observed rotation curve of the galaxy 13, 14 . They found that the rotation curve data of all 6 galaxies up 50 kpc (see Table 1 of their paper) inevitably lead to a negative value of the cosmological constant, suggesting de-accelerating Universe.
The result obtained by Kraniotis & Whitehouse (2000) contradicts the result obtained from the Supernova Cosmology project 14 . It has to be kept in mind that the Supernova project studied the recessional velocity of distant objects while in this paper, we are concerned with the rotational velocity of galaxies. Obviously, the bound matter in galaxies can not be accelerating with the expansion of the universe. So during the formation of galaxies local effect must have worked in such away that, an effect of negative vacuum energy was generated in the region. Probably, the vacuum energy of these structures leads to form a nearby local bubble.
CONCLUSION
We used an expression for rotational velocity of a test particle in a circular motion around the central mass in an asymptotically de Sitter space time and estimated the value of the Λ from the rotation curve data of 6 galaxies 6 . We conclude the following: (4) A similar result is noticed for a blue-shifted galaxy, NGC0598.
The result of this work is in good agreement with the results of supernova project which looked at the large scale cosmology. We intend to justify this by analysing rotation curves of more galaxies in our future works.
